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(57) Abstract: An optical glass, characterized in 
that it has a chemical composition in wt %: SiQ* 
0 to 14.8 wt %, B2O3: 30 to 60 wt %, Al^: 0 to 
17.5 wt %, L12O: 0 to 0.4 wt %, Na2p: 0 to 3 wt 
%, K2O: 0 to 3 wt %, KjQ: 0 to 3 wt %, MgO: 0 
to 5 wt %, CaO: 0 to 30 wt %, SrO: 0 to 30 wt %, 
BaO: 0 to 35 wt %, ZnO: 0 to 20 wt %, La^: 0 
to 6.5 wt%,Gd20 3 : 0 to 15 wt%> Y 2 0 3 : 0tol5 
wt%, Y^: 0tol5wt%,Ta2O3: 0tol0wt%, 
Z1O2: 0 to 9.5 wt %, AS2O3: 0 to 1 wt %, Sb203: 
0 to 0.5 wt %, with the proviso that RO (MgO + 
CaO + SrO + BaO) content is 8 to 35 % in total; 
and has a refractive index (nd) of 1.52 to 1.65, 
an Abbe constant ( v d) of 55 to 61, and a 80 % 
transmission wavelength (10 mm thickness, not 
containing reflection loss) of 330 run or less. 
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CI, CM, GA, GN, G W, ML, MR, NE, SN, TD, TG). 



(57) 51ft: 

*^©^^^X{±>MStt-e,Si0 2 0-14,8 wt%B 2 0 3 30 -60 wt% 
A1 2 0 3 0-17.5 wt% Li 2 0 0-0.4 wt% N^O 0-3 wt%. K 2 0 0-3 w 
t % N MgO 0-5 wt% CaO 0-30 wt% SrO 0-30 wt% BaO 0—35 w 
t%, fc£LR0 (MgO+CaO+SrO+BaO) ifi 8-35 wt% ZnO 0-20 wt% La^ 
0-6.5 w t %. Gd 2 0 3 0-15 wt% Y 2 0 3 0-15 wt% 13,03 0—10 wt% 
Zr0 2 0-9.5 wt% As 2 0 3 OMwtl Sb 2 0 3 0-0.5 wt% ©^BcD^iS 
££U ®#r* (nd) # 1.52-1.65, Tv<&L (vd) # 55-6K 80XitjM 
ft (lOflm®, S&Hf!££^£ft^) ^ 330nmWTT-fe?>c:i:^^^-r^o 
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*%W&s B 2 0 3 -R0 (fc£U RttMg> Ca, Sr Ba fc^fc) 
5 ®#f^ (nd) tfl.52~l.65. 7"8"<tt (vd) tf 55-6K 80%}§il$ 

S (10mm &Z30mMT-?$>2>?t¥1S : 7ZRV : £ti*m 

J3#r* (nd) tf 1.52-1.65. Tv^m. (vd) tf 55-61 Oil© 
ft¥mL*ft^%¥J37X\±W&<mb1\X&*), Si0 2 -B 2 03-Al 2 0 3 -Ba0 mKLft 
m £ tl5 5 X ttBEtlS < gat $ tiT V * £ o 
15 ^H 5 ? 11-79781 ^^Rfcttx ±E©iteS6®ft**-rafli*WW^ttt: 

«tlfc^7Xi: It, Si0 2 -B 2 0 3 -Al 2 0 3 -La 2 0 3 -Ca0-Li 2 0 KOft^X^Xifi 
BwSftT^So ftWB 62-87433 ^SKfcfck ±gB0#5*eft*# LBSV* 

**MgBM«*«#*#7*i:bTx 8oxj§>§&ft (lommji. £&ms*£^ 

#340nmJ£rpe&3 Si0 2 -B 2 0 3 -Ba0 ^©3te^#^XtfiI^3*tT^So 
20 03-93644 9£ff£tiU SOXaSaftttft (10mm 

tf 320nmaT^feS Si0 2 -B 2 0 3 -Ba0 ^©#3Mf7*tfl§^3*lTV^o &*5. * 
HUMfcfcwC. r80K£»&£ (10mm Jp, Si*fiife*^*&vOj fcfck JOGIS 
17-1982 rX&H^XOmUmmvmfei fc«-3^TW5££ft*«ftT?a*« 
^iWtJtttx 10mmJi©tt«fc**JIHI*U ^§^©SS*m££^*&l^g 

25 ©4Btaa«ra£u f#e>tis^3u§^tf 8 o%x$>zt% (Mwmxm 
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©&*M&giI^£ffiT;* *T L * 5 o 

10 m (nd) # 1.52-1.65, T'ysft (vd) ifi 55-61. 80%jgig&g (10mmff v 
SS«fi&£^3;&^) #330imWTT-&»K «*lfc iHa3W**'T*«^kf5 

*mwmt>\±. ±ttt&*mi&-?ztctbiz&i,mm2izmt3it:m^ b 2 o 3 -ro (t 

15 £U RfcfcMg, Ca. SrSVBa^^-To) mo^iS^X iz#\,\T. HtJSfc&frOffi 

fco 

*»flB©^3tf5Xttx «§JtT\ Si0 2 0-14.8 wt% N B 2 0 3 30 
20 ~60wt%, A1 2 0 3 0-17.5 wtl Li 2 0 0~0.4 wt NagO 0-3wt% 
K 2 0 0-3 w t MgO 0-5 w t %. CaO 0-30 w t %, SrO 0-30 w t %. 
BaO 0-35 wt% tzfzLRO (MgO+CaO+SrO+BaO) & 8-35 w t % s ZnO 0—20 w 
t%. LaA 0-6.5 wt%, Gd 2 0 3 0-15 wt%, Y 2 0 3 0-15 wt%, Ta 2 0 3 
0—10 w t % N Zr0 2 0 —9.5 w t % N As 2 0 3 0—1 w t %, Sb 2 0 3 0—0. 5 wt% 
25 ^iW^Uilr$(n(l)# 1.52-1.65. Ty<&(i/d) #55-61, 
80g38ttft (10mm JP, lS»atfc*$*&^) # 330nm WTT*&5£ 
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n 0 

£ © <fc -5 &«tJ£j^#©«£# "T 5»7Xli N J3#fi£ ( n d ) & 1 . 52~1 . 65, 
Ty^m. ( v d) # 55-6K 80%ili®$il (10mm iP, MfJ»££^g;&^) # 330mn 

*©fc^ttW&tt#*L<lWb-t3o ±E®«jSI*6x B 2 03 ©^WMIi3 5-6 
0wt°/ot^5CM$l<, 3 5~5 5wt%T-ife5iJ:#<t0»ll^o 
25 ROtt. ^^7X©S#f¥©i@^7Jf^©WJ^©|pJ±lC*fflT-fet). * 
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Ba fc^-To ftoT. R0 tit, MgO, CaO, SrO Xtt BaO £fc> r R0 

(MgO+CaQ+SrO+BaO) # 8~35 w t%.jt tt> r^tf^ X *© RO ©^ffS# 8-35 
wt%T-&S£fcx -f&t>t>> MgOCD<a#a [wt%] CaO ©^§M [wt%] 
SrO©^TS [wt%] BaO©^*fg [wt%] £<Dtm& 8~35w t %j 
5 T-&3£i:£^1-o d£T% RO©^#S* s 8wt%*Sii:^Si:m^0©JfW 
f#£ft&^o R0©^rfi#35wt%£jgjL5i; N £jg©H5£ir&MlWi£ 
*-fS ^^^x©<b^W^*>{£T-r^o ±!3©§ij£a> RO© 

^TMtt8~2 6wt%tife5^i:^b<, 1 5~2 6 wt 

10 fc£ U RO(MgO+CaO+SrO+BaO) # 8~35w t %<Dgt{$%ffitz LTV^^T'&o 

RO©r>toT-feSHgO©^S^5wt%^x.Sfc^©^-rS<lilSj 
#ti*ir £ £ £ t> fc, #^#7 X©{b^tti6tfU$fcffiT Ul*% 

RO(HgO+CaO+SrO+BaO) # 8~35w t %©&#£?S!fc LTl^&ii'^-e&o 
T *k CaO (D^Mifi 30w t £ £9km.(D^ir £ i: i: & 

15 tc, 3te^#7X©<b^ttir&&fc&Tir&o C©J:a^^^^ CaO ©^« 

RO (MgO+CaO+SrO+BaO) ifi 8~35w t %©5^£8ffcLT^£*§-&T*& 
ot *k SrO ©^tM# 30 w t £ fc&38©&£t-£^|i!U#ii*-r £ £ £ 

&fc, ^^^^©ib^jB^^ffiT-rso d©<ta=&s^e». sro o^m 

20 fi(±0~2 6wt%-£fc£d£#$F£Ll^ 

ITOlc, RO (MgO+CaO+SrO+BaO) # 8~35w t %<Dgifr*mtz LT^ 
oT *n BaO ©^«# 35 w t %£j@;t § t5fc&©$6£?-£^fa#ii*-r & i: £ 
ft^#^X©fb^ttM*£fcffiT-f-5o £©<};5&ti/&a>*>v BaO ©^r 
fifcfcO~2 6wt%T-&£Cl£:#$Fi;L^o 

^^^Sfc»^tC^bT^iJDt-^^T*fe5ob^USi0 2 ©^»^14.8 
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"pfpcDWf&ttmzffr *> ^is^x^o^m^KDmxmifi^ < & o t b £ ? „ ^© 
ism. K¥is?x®mfti&m&mw&i : LxL£oo ±m<om^^ sio 2 ©^ 

WMfcfc 0-10 w t %X& £ Z i:^^ b < > 0-5 w t 3 £ £ #<fc *) b 
5 V\, 

A1 2 0 3 1±^^^ X ©{b¥ffJW*£fa±fc$||t#& 3 fc Jfo&fi&ft bT^ftl-r 
S^T-fe^o bfrU AlA©^rm#17.5wt%£jg;L£2: N ^«7X0jS 

A1 2 0 3 (O^mmit 5~17.5w t %71'Sb%>Z. b < >9~17.5w t %X$>Z>Z. £ 

ztz. yt¥#?x<Dmfm.fr£ b-t ai 2 o 3 zmm-r zm&m±, * <t 
t&ux-mffinimttzm&ftfiy. aia t ba £©^;wt# 0.20 <t d >h£ < & 

5«td^Al 2 0 3 *^-r§C^*s$FtUV^^*>\*B^#t:*^T^ rAl 2 0 3 ^B 2 0 3 
£©^;i/Jtj tit. Al 2 0 3 ©$JgM [mo 1] £B 2 0 3 ©«m* [mol]t#U; 
15 «rc*3o A1 Z 0 3 i: B 2 0 3 £©^;Ht# 0.20 gi±&&& i:. <b^f$iff;5M4#{£T-r . 

Li 2 0 tt % ^^7^©^iM4^l^±^*Sfe»tc^^bTmilP-r5fiK^-?: 

fe^o Li 2 o (D^m&ifi 0Awt%i£±x&z£ft¥Jf7x<D<t¥mmx&wmT 
-so(£©^^^^^ti^{igiqj^§<^D, M&*£*m®i 

20 #ft^#^X£igAU ^©m^^^*{£T^-frTU*aStl*s$>-5o 

N^O tt, ^^7^©^gfett*|Sj±^-a-Sfc«>t:^t:^CT^Pt--5^T* 

So ££x So(S©^^J^M^^nS<li|S|^t<^t), ag+fc^ttft* 
^7XCIAU ^©^^£*£®T2*Tb£5}8ft#&3o -©<£ 
25 5 &Si/£fr Ml± 0 - 1 w t %T*& £ £ b < , 0-0.5 w t % 
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K 2 0 (i, ft^X^XOmm&Z^Z&Ztz&t&mtfoKX&mTZ&frT: 

5 ^^m^^&>K 2 0©^**»iO~lwt%T*feSCi:3f)S«F*t<s 0~0.5wt% 

CdT> BuiEOROt^t:. ±IB©Li 2 0, Na.0 K 2 0 £ X 2 0 (X(±Lk Na& 
15 K £bTglbfc*§£\ ft^tf:?;**© X 2 0 (D^mm (WT, 

rx 2 0(Li 2 0+Na20+K 2 0)j fc-T-So) it, 0~lw t £ b^o 

10 rx^dij-O+NajiO+KjiOJj £(± x Ofc^tf^x*© Li 2 0 ©^fS: [wt%] N^O 

©^ra [wt%] k 2 o ©^rs [wt%] fcott»**-ro £©<t?fc-r 

©£-5fcgi;&a>£>. X 2 0 ©^rS&8~2 6wt%f*5cmD»il<, 
1 5~2 6wt%T'&£££#Mt#3;b^o 
15 ZoO ^^^X©^iilSm^®T^-frS^^WbT43?)s K^X^XtD 

ZnO 0^W2Owt%^S^ 5o(S©fl|^3N.*sM^nS^(pI^ 

Tb£5S*i#&<So )tf X©^© WJ^f tffiT IT b S o . Jl 

20 %^^X<Di\u^mX i &^m : t^o ZOXotum&frb, ZnO ©^Tfi 

(±3-1 6wt%T*fc£££#$?i:b<,3~l 2 w t %T'&£££#$?£ b^o 
La^tt, 3fe^^7X©TO^©I^±^b^Wi»^©[Dj±(3^bT^*s$>S 
fctfK ^^ii&bT»t-Sfig^T'fe5o b#U La 2 0 3 ©^W*3& s 6.5wt 

25 ©mij^ji*£®T£tfTb£5o Sfes ?t¥if5X®®mMmt>n<teZ>o 
Gd 2 0 3 (^ x©B^©|qj± £ft^i$»;X£lE©ft±lc*r LT®mti i & £ 
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©<fc 9 Gd 2 0 3 ©^rgli 0M2wt Z. U^o 

y 2 o, ft¥#^z®mmm®fa±£fc¥mmx&®m±£ttLT®mifi&z 

5 tctb. ^tfKUTiJDtS^T'ifeS, LA»U Y 2 03©^rg# 15wt%£jg 

tzSb, &^fotTmu-rZf8,ftX$>Zo LfrU Ta 2 0 3 ©^*M* s 10wt%^« 
10 ZZb&Mommm&l&TtZo £tz, #^#7*©&ii!i^&*>^<&&o £ 
©cfcofci!^*^ Ta 2 0 3 ©^W«ttO~8wt%T*&SC L<^ 0~6 
w t % "C $> & C £ * b V 
Zr0 2 tt, ^^^^©JS#f^©|pj±i:<b^fl«JW^tt©|fi|±fc:^bT^^feS 
^tCH&bT^a-rSfig^T-^So LA»U Zr0 2 ©^*rg#9.5 wt%£ 
15 ®x.5i:^©fiJ^^iaT-rSo ^#^X©^i&^jgfc3iS<&6„ 
£©J;9&ili&a>^ Zr0 2 ©^gl±0~8wt%T-&S;ifc#*?£b<. 0~ 
5 w t d £ LV^ 

As 2 o 3 tt, ^{gjii^ji: lt*3&t*&5*:#>. ^fcjfoDT^&or 

as 2 o 3 ©^rg# i w t %*mx.z £ft¥a : 7x<DMftnmmm*mL <{£T£ 

20 -arTb^o 

Sb 2 0 3 ii\ BfttSiSWJi: LT*8!re temizfoKTmu-rZf&ftTr&Zo 

sbaOs ©-^r s# o. 5 w t % *m*. z> hit^^^mw^mmmtmx, < ®T2 

25 tfe, *^0^^7X<±, BUi&©«^3|4*mT©<fc9^i|i^lt-r-^Wb 

T^2>Z£&U£ Ll^o -f&fc>*K «gitt*s Si0 2 0-14.8 wt%, B z 0 3 30 
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-60 w t A1 2 0 3 5-17.5 wt% Li 2 0 0-0.4 w t %, Na^ 0-1 wt% 
K 2 0 0-1 w t % N tz £ t X 2 0 (Li 2 0+Na20+K 2 0) W 0-1 w t % N MgO 0-5 wt% 
CaO 0-30 wt%, SrO 0-30 wt%, BaO 0-35 wt% tclz L RO 
(MgO+CaO+SrO+BaO) & 8-26 w t %, ZnO 3-16 w t La^ 0-6.5 w t %> 
5 Gd 2 0 3 0-15 wt%. Y 2 0 3 0-15 wt% N Ta^ 0-10 wt%, Zr0 2 0-9.5 w 
t%. As 2 0 3 0-1 wt%, 0-0.5 wt%. ©®B©fflJ&£WLW3C: 

fc##*U\, ZV&otemLVft^lJ^X^ 80X3»&£ (lOmrn ip, SSfli 
&£^£ft^) #300iimWTi:ft»K «fc b&ftfc i8&&g^£7jVr 0 

x-ff^xmn. ^au^k is?*? v * h^zmm-tzmmiMt, mm 

ft* ^ X©#Jg|M#©jg3N. to V^T> B 2 0jx A1 2 0 3N Li 2 0, Na^ 

K 2 0, MgOs CaO, SrO N BaO ISkMmSNkR-iDlt&a T-mZtlZmm 
Mnca^T-^S. B 2 0 3 t:ov>TliH 3 B03^ffl-r-SC:i:*s-e#So A1 2 0 3 
{Co^TttAl(0H) 3 ^fflt-Sili:3!)S-e#So Li 2 0 tov>tttLi 2 C0 3 XttLiN0 3 
20 £&ffl-T£ NassOtcoi^liNaisCOaXttNaNOs^MI-SCl^^T- 
# 5oK 2 0 tco^T &K 2 C0 3 Xtt KN0 3 £ £ #T- # SoMgO fco^Tl±MgC0 3 
£Mffl-f 3££#-C#3o CaO toOTI±CaC0 3 £&fflt-5C£#T*t£o SrO K 
•oVNTtt SrC0 3 *&m~?Z Zt&X-ZZo BaO £o^Tl± BaC0 3 XI£ Ba 2 (N0) 3 

25 0 1 fcfc x *^©&^Mttgg©^J©m*tfiSS 0 1 tfct, vt, & 
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7^ 7 0 *mW&%%¥i5?7.Wf\'1->? KR<br> VJ>fc < tt>- 

10 ^f-^'tt, mm*— *— 8 Gtz&Q&mx&mi ocytmxm (z^isi) &n 

88J:Urs'7-7>K - >; h^T* 2 Ktc^IdJ (XY) ^[Sj^lfrqrtg 
fcXY*^-^8 4fc:«g£*iT^3o U3^;i/Rfcfc7j<¥®rtT* 2 &5^Ifrqrt6 

£ftSo £©§«£&, 4 3 6 nm 3 6 5 nm ( iiH) m<t>M*m 

XYX^-^8 4li, "7xAW±0lo©i/ 3S ; h^fctf-rsi^^R© 
0 ©M^Ht^-Stf £ J; a y £ >^Kr^ *U>„ •> */\WifimW$ titz 

i/^ »; >^xf-^© 2 #7cto&ttittt ^ u >^*^— sjems titz&mm 
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>? (i/^ *m^xnt>ti2>o um>w-?\±, x^iajo&M&g) 

©teM, ^Jx«->^^©^gUM^©^ltT*»J:^o ^iay-^^I/^ 
)\,^->7 fc^jfo LTX#|£o©#g&tf>£fT5 fc#>©<> iA?-^ fc x Y^fSj©te 
ff^K>^fT9fe»©^^^^— ^©2a^©%©3b s ^:^t^tlTV^So -)iA?- 

20 fciliSLTT^pO 2 2 fclUlFAtihr-^o 

C©<t^tLT7'^-r^>>^2 2I±, l/^;i/Rt£x^W£:i&>£>©7^ 

^mi~5o i©T^>f ^> h^2 2©m^»±i^m6 otc^^tb^o 

6 0 (DtiiJjifiUT-tfr&Wim 4 0 tZr-V? > h n-;n& 5 0 tcifc 
25 i/^^;i/Ri:'>xnwi:©^e«)^(iigA J il^^nSo * 

©Mm. ^iAWJh©^>3^ h^t0fig£*iT^£^*->^ dti^^ 



10 



WO 01/60753 



PCT/JP01/01154 



map 2 k<Dm\zmwztiZo 

#©H**fco^T\ B 2 0 3> AljjOax Li 2 (k NaA K 2 0, HgO N CaO. SrO, Ba(mfl.©/j& 

LT H 3 B0 3 £&JB Lfeo A1 2 0 3 izn^X&mnt LX Al(0H) 3 £&fll Ufco Li 2 0 £o 
l^TWJM^i: L/T Li 2 CO 3 £<£01Ufco Na^ fcH\X&mn£ LT Na^ftttfliU 
fc o K 2 0 tco^tttil^^ LT&HJtefllcriitc: K 2 C0 3 KN0 3 ©i3o;5£{$ffl Lfc„MgO 
IZ^XimUt LT MgC0 3 bfco CaO fco^T&JK*4£ LX CaC0 3 
Ufco SrO kloV^THJRfti: UT SrCO, bfco BaO fcov^ttfOfti: UT=& 
h(c BaC0 3 i: Ba 2 (N0) 3 ©jJS^*^ffl bfco 

C^fite^Ji] 

^lfe:^Ufcfigi9^^-r^^^X (rXMf-X; lOOg) fcfeTF 

MmLs 6 115 0-1 3 0 0°C©lfe#©TT- 

^Sfe^-frfeo e^5o(SF«g©rt^*e^^^^tc^U 12 
0 0~1 3 0 0°C©^©TT 1 5#d3ii@ (refining) $-£Xft®y)?W$m 

i^i®)!/7x$M«u i o o gorzhv-zzmtco 
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immm2~mmmi i] 

jogisoi-1975 ryt^u^xomVT&omMx&j izm^x, mmmi~nn 

Ml l<D&ft¥JS?Z(Dm$Tm (nd) i:7y^(i/d) ££#J£bfco 

mmm i ~nfls#j i i ©m^#7^$ iomff£**i*ft;&nxuJOGis 17-1982 

#©i£fi (nm) *«Lfc..c;ii6©li*ftv.*lAV*2fc:wT? ... 
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1 






HJfi#!14 


IHH&I5 


SiO,(wt %) 


5.0 


10.0 




14.8 


1.0 


B,0j(wt%) 


44.5 


44.6 


43.1 


39.0 


60.0 


Al,0j(wt%) 
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